We present preliminary results for B s meson mixing parameters relevant for the mass and width differences ∆M s and ∆Γ s . We use the MILC collaboration N f 
Introduction
A major achievement at the Tevatron in 2006 has been the observation of mixing in the B 0 s B 0 s system and the precision measurement of the mass difference ∆M s . A two-sided bound from the DØ collaboration [1] was followed quickly by a ¡ 2% precise measurement by the CDF collaboration [ In the rest of this article we present further details of our hadronic matrix element calculations. We introduce the four-fermion operators contributing to ∆M s and ∆Γ s , we discuss operator matching between continuum QCD and the lattice theory and also present some details of fitting the numerical data.
Matching of Operators
We have studied the following four-fermion operators that enter into calculations of ∆M s and ∆Γ s in the Standard Model ("i" and "j" are color indices). 
and similarly
with 1
In order to relate the matrix elements
S or 3, to matrix elements evaluated via lattice simulations, one must match the continuum QCD four-fermion operators to operators written in terms of lattice heavy and light quark fields. At lowest order in 1¨M lattice operators are the same as in (2.1) -(2.3) with the b fields replaced by NRQCD heavy quark or heavy anti-quark fields and the q fields by four component AsqTad fields [4, 5] . At 
and similar 1¨M corrections OS j1 and O3 j1 for the four-fermion operators OS and O3. Through 
Simulations and Fitting
The hadronic matrix elements Ô ¡ ,Ô ¢ OX or OX j1, are obtained by numerically evaluating three-point correlators
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The hadronic matrix elements entering the RHS of (2.8) are then given by,
We accumulated data for 1 and ξ j [6] . One tries to increase the number of exponentials until the fit values, the fit errors and the χ 2¨d o f stabilizes. We have found fits of the form (3.2) more challenging than in previous calculations of B meson decay constants [7, 8] and semileptonic form factors [9] . It was sometimes not possible to have stable fits as one continued to increase N exp . Very good fits were interlaced with fits with worse χ 2 values. In order to get around this problem we fixed two of the parameters, E and previous fits with broad widths that were successful, i.e. had good χ 2¨d o f . In Figs.1&2 we compare our fits with the data. Plots are given for effective amplitudes with the ground state exponential decay factored out. We show 
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B s mixing parameters in N f 
Results
Using the matrix elements OX ¡ and OX j1¡ determined from the fits we evaluate the RHS of (2.8) to obtain OL¡ MS , OS¡ MS and O3¡ MS . Combining this with the definitions (2.4) and (2.5) gives us,
In Table 1 we list the main errors in these quantities. The perturbative error is a significant component. We take this to be 1 Table 2 In order to compare with previous lattice studies of B s meson mixing that focused on bag parameters one can extract the latter parameters from our results in Table 2 . We use f B s Table 3 . For B B s we also present results without the 1¨M correction (i.e. dropping the second square bracket on the RHS of (2.8)). This is the more appropriate quantitity to compare against the JLQCD [10] result which did not include dimension seven operator corrections. For the other two bag parameters B S andB S the 1¨M corrections are a smaller effect and we only show our results using the full expression (2.8).
Summary
We have completed a calculation of hadronic matrix elements of heavy-light four-fermion operators relevant for 
